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CHAPTER I 
INTRODUCTION 
A century ago Claude Bernard presented the thesis that whatever 
interferes too greatly with the equilibrium of body fluids endangers 
life. Bernard postulated that all metabolic exchanges take place in 
the extracellular fluid and the constancy of this fluid and mechanism 
by which a stability is accomplished ensures the condition• necessary 
1 for life . 
The subject of fluid balance is still debatable since much of 
the knowledge is theoretical. But the theoretical nature of fluid 
balance does not make it any less a major consideration in the intelli-
gent care of the patient. Elman states, ·~uch of the responsibility for 
maintaining water balance, particularly in the seriously ill, rests upon 
2 
the observations and care of the nurse in charge." The nurse spends a 
longer period of time with the patient than any other member of the 
medical team. It is logical that her observations are essential to the 
physician's est imation of the fluid needs of patients. To observe 
correctly and intelligently, the nurse must have at her summons the 
basic principles which have been established to be applicable to the 
~. B. Strauss, Body Water in Man: The Acquisition and Main-
tenance of the Body Fluids (Boston: Little, Brown and Company, 1957) , 
p. 1. 
laobert Elman, "Fluid Balance from the Nurse's Point of View, " 
American Journal of Nursing, 49:222, April 1949. 
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state of understanding body water balance. Knowing and understanding 
these principles will aid in the determination of the patient's state 
of body water balance and body water imbalance. 
STATEMENT OF THE PROBLEM 
The purpose of the study is to determine if the professional 
staff nurse understands the fundamental principles underlying water 
balance and water imbalance in the human body. 
The study will endeavor to find answers to the preceding 
question by investigating 
1. Does the professional staff nurse recognize the signs and 
symptoms of body water balance and body water imbalance and 
the related nuraing implications? 
2. Does the professional staff nurse reveal an understanding 
of the scientific principles which underlie body water 
balance and body water imbalance? 
JUSTIFICATION OF THE PROBLEM 
It is generally agreed that maintenance of body water balance 
has assumed a new and strategic position in patient care and has been a 
significant factor in the decline of the surgical mortality rate. The 
nurse's role in fluid therapy has assumed no less a strategic position 
and would thereby suggest that she must have a basic understanding of 
the principles underlying flu1d therapy. From the writer's observations 
during fourteen years of professional nursing experience she is aware 
of the responsibility of the profesaional nurse for maintaining body 
water balance, observing the 1tate of body water balance, and reporting 
2 
such state to the physician. The writer is not alone in her belief 
that the nurse has thia reaponaibility. Wolf states, '~itbout the 
nurse's supervision and strict adherence to details, fluid therapy for 
3 patients may be useless, only partially effective or even dangerous . " 
That this supervision and adherence to details of water balance is 
based on an understanding of basic principles is supported by Lowe: 
The execution and successful completion of this plan [fluid 
administration] are largely dependent upon skillful nursing care. 
This type of care is only possible, however, if the nurses who 
are giving it have an underatanding of the basic reasoning in 
fluid therapy .4 
It therefore appear• justifiable to the writer to investigate 
the professional nurse's understanding of the principles of body water 
balance and body water imbalance. The understanding of these basic 
principles is essential in the performance of intelligent, safe nursing 
care. 
SCOPE AND LIMITATIONS 
The study was limited to a sample of twenty professional staff 
nurses in one general hospital. The study was also limited to focus on 
one principle in the complex framework of fluid balance. The principle 
studied was: "definite amounts of water are essential to maintain the 
5 fluid balance of the body . 11 The investigation was limited to this one 
3Edith S. Wolf, "The Nurse and Fluid Therapy, " American Journal 
of Nursing, 54:831, July 1954 . 
4charles U. Lowe, "Principles of Parenteral Fluid Therapy," 
American Journal of Nursing, 53:963, August 1953. 
~delyn T. Nordmark and Anne W. Rohweder, Scientific Principles 
Applied to Nursing (Philadelphia: J. B. Lippincott Company, 1959), p . 86 . 
3 
principle since i t was basic to those others that concern the concentra· 
tion, acid-base balance, and other physiological conditions of the human 
circulatory system. 
The study was further limited because the writer was unable to 
administer the questionnaire to the study group due to the nursing ser-
vice requirements of the patients, the length of time required to com-
plete the questionnaire, and the inabillty to plan in advance when a 
nurse would be able to participate in the study. The writer conferred 
with the Director of Nursing Education in the agency, who administered 
the questionnaire, concerning the instructions and procedure to be fol-
lowed for administering the tool to the professional staff nurses . 
PREVIEW OF METHODOLOGY 
The data for the study were derived from a teat tool constructed 
by the writer to focus on one principle underlying body water balance 
and body water imbalance. The teat consisted of twenty-five questions, 
each with four possible responses . The test was administered to twenty 
professional staff nurses in one large general hosp~tal. 
DEFINITION OF TERMS 
As used in this study the terma "principle, " "body water 
balance," and''body water imbalance" are defined as follows: 
1. Principle -- a statement of scientific truths which can be 
used as a guide to action. 
2. Body water balance -· the elements of the body fluids, water, 
electrolyte and acid-base properties must be proportioned 
properly to ensure the conditions necessary for life. This 
4 
0 
n 
idiom is used by the author to express the orderly process 
by which tha water of the body and its chemical substances 
are maintained in a state of equilibrium. 
3 . Body water imbalance -- any factor or condition which inter-
feres with t he orderly process by which the water of the 
body and its chemical substances are kept in a state of 
equilibrium. 
SEQUENCE OF PRESENTATION 
Chapter II contain• the theoretical framewor k of the study . 
A detailed deacript ion of the methodology used to collect the data is 
found in Chapter III . The findings of the study are found in Chapter 
IV. The summary, conclusions, and recommendations which evolved from 
the investigation are contained in Chapter V. 
5 
CHAPTER II 
THEORETICAL FRAMEWORK OF THE STUDY 
Review of the Literature 
It is generally accepted that the practice of nursing is based 
upon scientific principles. Nursing ia defined as both an art and a 
science. Price stated, "Nursing ts a science, in that the underlying 
principles of nursing care depend on knowledge of the biological 
1 
sciences, such as anatomy and physiology, microbiology and chemistry. " 
Harmer and Henderson expanded this statement by saying it is impossible 
for the nurse to give high quality of nursing care unless the nurse can 
intelligently observe and report signs of disease, or deviation from 
2 
normal. Although precise tools for measuring varying degrees in 
quality of nursing care have not yet been found, quality care implies 
that professional nursing must accept the responsibility for no less 
than safe and adequate evaluation of patients' needs and for nursing 
action based on scientific principles. The quality of nursing as a 
professional service is reflected in the care that patients receive . 
Pike stated: 
[R]egardless of the position a graduate nurse may choose, 
1 Alice Price, The Art, Science and Spirit of Nursing (Phila-
delphia: J. B. Lippincott Company, 1954), p. 2. 
2Bertha Harmer and Virginia Henderson, Textbook of the Prin-
ciples and Practice of Nursing (5th ed; New York: The Macmillan Company, 
1958), p. 3. 
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certain factors will undoubtedly be basic to it. Among these is 
the need for good application of biological and physical scientific 
knowledge.3 
The quality of nursing performed in patient care requires a 
recognition and use of this information in common nursing situa-
tions as well as in complex ones. A thought ful development of 
good scientific informat ion by the nurse would help prevent 
needless mistakes and accidents. It would also serve to help 
interpret to patients ways of maintaining health.4 
Demers found that the resistance of nursing students to review 
and reinforce science principles in clinical studies of direct patient 
care increased each year. The senior students presented the greatest 
indifference toward science information. She also found that the atti-
tudes of the students toward basic sciences were established in high 
school and that their experiences as nursing students only served to 
5 
reinforce these attitudes of indifference. Pike pointed out that, 
"One of the frequent reasons the students cite, for thb apathy toward 
sciences, is that some nurae told them they won't use that information 
6 
again." 
The writer found this attitude of nurses toward science and the 
general knowledge that the practice of nursing is baaed upon scientific 
principle• an interesting paradox. What facts and understandings are 
3Nancy Pike, "A Pilot Study on Science Material in the Cardinal 
Symptoms" (unpublished Master's thesis, Boston University, School of 
Nursing, August 1956), p. 11. 
4 Jill., p. 12. 
5Louise A. Demers, "A Study to Determine the Factors Involved in 
the Development of Students' Attitudes toward Chemistry and Anatomy and 
Physiology" (unpublished Master's thesis, Boston University, School of 
Nursing, August 1958), p. 73. 
6 Pike, op . cit., p. 12. 
7 
important for the professional staff nurse to have in her possession? 
The sheer bulk of scientific material presented a fo~idable barrier to 
the identification of specific principles . The writer determined it 
would be more realistic to look at one common nursing problem and 
attempt to determine what specific scientific principles were applicable 
to the solution . 
It is common knowledge that in the absence of the physician the 
professional nurse acta as intermediary between the physician and the 
patient. One of t he areas identified by law as an independent function 
of nurse practice is the exercise of professional judgment in situations 
"requiring evaluation or application of principles based upon the bio-
7 logic, the physical and social science . " The plan of care for many 
patients ia directed toward the control of normal water balance and the 
prevention and correction of water imbalance in the body. The profes-
sional nurse plays an important role in the administration of a plan of 
care concerned with maintaining or restoring normal water balance; her 
observations are essential to the physician's estimation of the pa-
tient'a fluid needs . 
Fluid and electrolyte balance is essential for life. In 
numerous articles written on homeostasis one finds the basic unit of 
the human organism, the living cell, has a wholly internal environment. 
Even the experts disagree on certain details but all agree that the 
composition of the body fluids bas a profound influence on the activity 
of the cell . Two major ingredients of this fluid are water and electro-
7Milton J. Lesnik and Bernice Anderson, Nursing Practice and the 
~ (Philadelphia: J. B. Lippincott Company, 1955), p. 259 . 
8 
0 lytes. In the healthy individual the body maintains an amazingly con-
stant internal environment. In the absence of health the patient care 
team must accomplish what the appetites so effor tlessly dictate in 
health. Successful maintenance of fluid and electrolyte balance demands 
8 
an understanding of the underlying scientific principles. 
Lowe stated: 
The principles of fluid administration are simple and logi-
cal ••.. From the physician's point of view, it is important 
to provide the proper amount of an appropriately conatituted 
fluid. From the nurse's standpoint, vigilance is the prime 
requisite.9 
Snively and Wessner atated: 
An accurate knowledge of the patient's intake and output of 
water and electrolyte is esaential for proper diagnosis and 
therapy . Such knowledge is not easily obtained, for it involves 
not only an understanding of normal and abnormal gains and losses 
of fluid. but also careful intake records and qualitative and 
quantitative measurement of fluids lost as vomitus, tubal drain-
age, wound seepage, perspiration, urine, stools, etc.lO 
During the twenty-four hour period it is the nurse who must make 
and record the necessary observations that provide information from 
which the physician makes proper diagnosis and determines the therapy 
that will restore or maintain the patient's fluid balance. Elman 
stated, "Too often the only guide she [the nurse] has to the patient's 
8Fluid and Electrolytes (Illinois: Abbott Laboratories, 1957), 
p. 3. 
9 Charles Lowe, "Principles of Parenteral Fluid Therapy," 
American Journal of Nursing, 53:965, August 1953. 
10w. D. Snively and Martha Wessner, "The ABC 's of Fluid Balance," 
The Journal of the Indiana State Medical Association, September 1954, 
p. 971. 
9 
/ 
t' 
11 intakes is the simple yet inadequate order 'force fluids. ' " There can 
be no simpl ified presentation of the preponderance of the scientific 
principles that underlie the nursing action t hat is expected to follow 
from that simple order. 
Much of the present-day knowledge of body water balance is new, 
yet the basic information was fully described in the physiology texts 
more than thirty years ago. The advent of new, more accurate, and 
simpler laboratory techniques have made the practical application of 
12 this knowledge possible in the treatment and care of the patient. 
A perusal of literature on the subject of body water revealed a defic-
iency in presentation that would be easily understood by persons who 
did not possess a knowledge of the fundamentals of chemistry and human 
physiology. A practical approach to the necessity of everyday intake 
and output of water for all human organisms is lost in the detailed 
discussions on the controversial biochemical aspect of the subject of 
fluid balance. The writ er found that very few t exts and articles 
present the subject in a manner that would be comprehensible to any but 
the unusual nurse who bas built a strong foundation of good scientific 
information. The articles which appeared in the nursing journals pre-
sented the principles of fluid balance in an understandable and practi-
cal manner for the nurse practitioner. The writer found six articles 
on this subject in the nursing journals from 1949 to 1958. 
11
aobert Elman, "Fluid Balance from the Nurse's Point of View," 
American Journal of Nursing, 49:222, April 1949 . 
12Hollon W. Parr, "Fluid and Electrolyte Balance--with Special 
Reference to the Gastrointestinal Tract," American Journal of Nursing, 
54:7:826, July 1954. 
10 
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The professional nurse must evaluate and meet her patients' 
needs based on her knowledge of science principles which underlie the 
basic principles of nursing care. The ability to evaluate and plan 
nursing actions is the distinguishing mark between professional and 
13 technical nursing competence. The plan of fluid therapy is dependent 
upon observations and reports of the nurse. She must heve a thorough 
knowledge of the usual signs and symptoms of the condition and know 
what to expect for intelligent observation of each patient. Recognition 
of individual differences does not eliminate the necessity for profes-
sional nurses to possess the necessary understanding of the fundamental 
'principles underlying water balance. 
The writer decided that for the purpose of this study she would 
limit the broad category of physiological homeostasis to one element 
which could be identified. Water is the universal solvent in the body. 
The volume, concentration, composition, and location of body fluid are 
dependent upon definite amounts of water. All persons, in health and 
in illness, require definite amounts of water in order to survive. 
Bases of Hypotheses 
The rare and the complex intrigue the mind. The common and the 
obvious are overlooked in the search for the dramatic. This is evident 
in the review of literature on water balance. The stress was in the 
treatment and care of the seriously ill and the postsurgical patients, 
who required restoration of the biocheudcal balance of the body fluids. 
13Faye G. Abdellah, and others, Patient-Centered Approaches to 
Nursing (New York: The Macmillan Company, 1960), p. 62. 
ll 
The volume of water, with its inherent chemical properties, is 
the basic unit that underlies the consideration of fluid balance. Water 
is essential to life. Therefore, it is important for the professional 
nurse to apply t his universal truth in the care of all patients en-
trusted to her care, not only to the seriously ill and postoperative 
patients . Her observations, notations, and understandings of normal 
water balance will play a large part in the physician's determination 
of the patient's fluid needs. How effectively can the nurse function 
if abe has only a hazy idea of the importance of maintaining and/or 
restoring the pa tient's hydration? She may function effectively and in 
a safe manner if the phyaician specifically directs the fluid needs of 
the patients who are seriously ill or who are in a known state of fluid 
imbalance. But the patient who doea not fit into either of these two 
categories also has fluid needs and must be maintained in body water 
balance . Can she function as an intelligent, independent, professional 
member of the healt h team if she does not recognize and apply the under-
lying scientific principles of normal fluid balance to all patients in 
her care? 
Hypotheses 
The writer tested the following hypotheses: 
l. Nurses from different clinical areas will differ in the 
total amount of knowledge they have about body water balance 
and imbalance. 
2. Nurses from different clinical areas will differ in the 
average scores obtained in the following categories: 
12 
0 
n 
recognition of signs and symptoms of body water balance 
and related nuraing implications; understanding of scien-
tific principles related to body water balance; recognition 
of signs and symptoms of body water imbalance and related 
nursing implications; and understanding of scientific prin-
ciples related to body water imbalance. 
13 
CHAPTER III 
METHODOLOGY 
Selection o f the Agency an~he Sample 
To ascertain the nurse's understanding of normal water balance 
and body water imbalance, the writer obtained replies from a sample of 
professional nurses from a general hospital with a bed capac ity of 920. 
The hospital is located in a larae metropolitan area. The writer chose 
this particular agency for the study because she believed there would 
be nurses available to provide an adequate sample; also, the writer was 
aware that the hospital has an active in-service education program for 
the staff and the educational division would be interested in partici-
pating in such a study. 
Twenty professional staff nurses in the hospital comprised the 
sample for the study. The nursing supervisory personnel had been in-
formed of the planned study by the Director of Nursing Education at the 
agency. The supervisors then asked any professional nurse who was 
available if she would participate in a study. The supervisors did not 
know the content of the study and, therefore, did not give the profes-
sional staff nurses any further information. Those professional staff 
nurses who were willing to participate and who were able to leave t he 
clinical unit composed the sample. There were five nurses from each of 
the following clinical areas: medical, surgical, neurological, and 
psychiatric. 
-14-
L-======~ 
Development of the Tool 
A questionnaire was used to procure the data in this study. It 
was decided to use this ~thod becauae "it is usually possible to cover 
a wider area and to obtain information from more people by means of 
1 questionnaires than by personally interviewing each respondent." 
Selltiz states further that the questionnaire is the simplest and most 
economical method of obtaining information about what a person knows, 
believes, does, or has done. It was believed that this method of pro-
cura~t of data would be moat satisfactory to the writer, the agency, 
and the nurses participating in the sample. 
The writer reviewed the literature pertinent to fluid balance, 
especially the nursing literature, and from these sources developed the 
aituation questions comprising the questionnaire. The test tool was 
constructed to focus on the principles underlying both body water balance 
and body water imbalance. The questionnaire was composed of twenty-five 
questions with four responses to each question. Of these twenty-five 
itema, sixteen were made up of four true-false sub-items, making a total 
of sixty-four true-false items, and nine were multiple-choice items 
in which only one out of the four responses was correct . 
After the questionnaire was developed, ten members in the 
seminar in Methods of Research in Nursing at Boston University School of 
Nursing evaluated it for clarity, construction, and content. The seminar 
members were professional nurses from varied specialty groups; all were 
graduate students. A few changes were made as a result of their com-
1
claire Selltiz, Research Methods in Social Relations (rev. ed . ; 
New York: Henry Holt and Company, 1959), p. 239 . 
15 
ments about the sequence of the questions and method of wording. Fol-
lowing this, two instructors in the department of Human Ecology at 
Boston University School of Nursing agreed to evaluate the questionnaire 
for content. These persons a lso suggested some rewording, using more 
scientific terminology. The content covered by the questionnaire was 
evaluated by them as pertinent and was considered to cover information 
which would be necessary for all practicing professional nurses to know . 
The questionnaire. was then ready for administration to the study group. 
A copy of the questionnaire is found in Appendix A. 
Procurement of the Data 
The writer met with the Director of Nursing Education of the 
agency used for the data collection and discussed the planned study and 
the questionnaire with him. It had been the intention of the writer 
that she would administer the questionnaire to the entire study group. 
However, because of a shortage of nursing personnel, i t was decided by 
the nursing supervisory personnel that the questionnaire should be ad-
ministered to one or two nurses at a time rather than to the entire 
group at once, and that the time of administration would have to be 
determined by the patient care needs of the unit. As a result of this 
method of scheduli~g the administration of the questionnaire , it was not 
possible for the writer to administer i t herself. 
Seventeen nurses completing the questionnaire were tested indi-
vidually and the remaining three were tested as a group on one occasion. 
The test was administered by the Director of Nursing Education, who gave 
the instructions for completing the questionnaire and requested that the 
16 
respondents not give information about the test to other staff members. 
This was done to prevent later respondents from reviewing the prin-
ciples of water balance before completing the questionnaire, thereby 
invalidating the results. The writer discussed the administration of 
the questionnaire with the Director of Nursing Education after the 
questionnaires were completed. He stated that from the comments and 
puzzled looks on the nurses' faces when taking the teat, he was rela-
tively sure that the questionnaire had not been discussed by the nurses 
outside of the testing area. The profeaaional nursing staff of the 
agency is large . This also limited the possibility of discussion of 
queationnaire content. 
All respondents were volunteers. The behavior of the nurses 
comprising the sample did not indicate hostility. There were only two 
instances of unanswered itema. After the respondents completed the 
questionnaire, conments such aa "How stupid I am" or "I guess I don't 
know much about water balance" were frequently heard by the Director of 
Nursing Education. It can be concluded that the interest and coopera-
tion of the participants were good. Only one member was interrupted 
while completing the questionnaire . The interruption was a telephone 
call from her clinical unit . After the telephone conversation, the 
questionnaire was coMPleted . 
The testing procedure covered a period of two weeks . No time 
limit was imposed for the test. The time for completion ranged from 
twelve minutes to thirty-five minutes. The testing procedure involved 
a total of not more t han ten hours. This t otal includes the initial 
-=======~~=i=nt~rvie~ubse~ent t&l!Jlhone conver~ationa between the writer and 
17 
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the Director of Nursing Education, discussion with the Supervisors 
about the planned study, directions to the respondents, and the time 
cons~d by the respondents completing the questionnaire . 
18 
CHAPTER IV 
FINDINGS 
Presentation and Discussion of the Data 
This study was done to determine the professional staff nurse's 
knowledge of normal body water balance and body water imbalance. The 
data, collected from a test tool administered to twenty professional 
staff nurses, are presented in the following manner: (1) analysis~ 
/' 
individual itema composing the teat; (2 ) comparison among clinical areas 
by type of quest ion asked; and (3) analysis of the responses among the 
individuals tested. 
The discussion of the data is presented in a manner which re-
fleets the professional staff nurse 's understanding of normal water 
balance and body water imbalance. 
Item Analysis 
The test consisted of 25 items. Before the scores were analyzed, 
items #l and #25 were omitted from the &coring. Item #1 was omitted 
because it was constructed to determine if the respondents would follow 
the test direct ions correctly . 
Item #25 was not scored because i t was an evaluation of the test 
and did not indicate a nurse's knowledge of water balance. Of the re-
maining 23 items, 14 were made up of four true-false sub-items, making 
a t otal of 56 true-false questions, and nine were multiple-choice items, 
- 19-
in each of which only one out of four was a correct response. 
Some of the nurses did not recognize the multiple-choice items 
as such and, as a result , indicated more than one response on these 
items. This made it necessary to make certain adjustments in scoring 
these items. Several possibilities were considered. 
If the items had been omitted from the test, it was felt that 
much valuable information would have been sacrificed. In addition , it 
was felt that to give no credit to a nurse who had indicated a 
multiple acceptable response rather than one response would have re-
sulted in an erroneous interpretation in which the nurse would have 
scored much lower than her knowledge warranted . 
Because neither of the above adjustments would have given a 
satisfactory evaluation, it was decided that a subjective evaluation 
of the combinations of answers would yield the most information. As a 
result, for some of the multiple-choice items some combinations of 
responses, as well as the correct single-choice response, were con-
sidered acceptable . Multiple-choice items in which only one of four 
responses is correc t are items #5, #15, #16, #20, and #23 . Multiple-
choice items in which one or a combination of responses are correct are 
items #7. #17, #18, and #24. Erroneous or non-acceptable combinations 
will be reported in the analysis of items which follows, in order to 
account for all replies . In the discussion of the items which follows, 
plus (+) means a true statement and zero (0) indicates a false state-
ment. 
20 
No. of Per Cent of 
Correct Correct Correct 
Response Responses _!esponses 
2. The physician outlines the plan of 
fluid therapy which the nurse 
carries out. Which are nursing 
responsibilities? 
a. recognizing the signs of 
dehydration . ... . . ... . .. .... . . . . + 18 90 
b. regulating intake over a 
24-hour period . .. . . ..... . .. . .. . + 14 70 
c. maintaining body water balance. 0 19 95 
d . recording intake and output ..•• + 20 100 
All of the nurses indicated t hat recording intake and output is 
a nursing responsibility. Most of the nurses stated that recognizing 
the signs of dehydration is a nursing responsibility, while maintaining 
body water balance is not a nursing responsibility. Seventy per cent 
recognized the regulation of intake over a 24-hour period as a nursing 
responsibility. 
3. Replacement of lost body fluid is 
best made in terms of solutions 
l ost . What are the nursing tmpli-
cations? 
a . provision of drinking water .. . . . 
b. estimation of elect rolyt es lost. 
c. measurement of all sources of 
intake . .... .. .... .. ..... . .. . .... 
d. measurement of all sources of 
output . ....... ... ...... . . . ...... 
No . of 
Correct Correct 
Response Responses 
0 3 
0 20 
+ 20 
+ 20 
Per Cent of 
Correct 
Responses 
15 
100 
100 
100 
All of the nurses recognized as a nursing implication the 
measurement of intake and output, while none of the nurses assumed re-
sponsibility for estimation of electrolytes l ost . However, 85 per cent 
of the nurses selected provision of drinking water as a nursing implica-
tion in spite of the statement that replacement of body fluid is best 
21 
22 
made in terms of solutions lost. This indicates that most of them 
thought that providing drinking water would adequately replace the fluid 
lost regardless of the composition of the body fluid lost. 
No. of Per Cent of 
Correct Correct Correct 
Response Responses Responses 
4. Unless specifically restricted, for 
which of the following complaints 
would the nurse encourage oral 
fluids? 
a. thirst . ...... . ............. . .... + 18 90 
b. constipation • ••.• . ••••.•••. . •.•• + 17 85 
c. abdominal distention ••.•.••.••.. 0 20 100 
d. fever . ... . .... . ................. + 20 100 
One hundred per cent of the nurses recognized that oral fluids 
would not be encouraged when complaints were made of abdomi nal disten-
tion. The majority of nurses would encourage oral fluids for complaints 
of thirst and constipation. Most of the respondents to question #4 
answered this question correctly. 
No. of No. of Per Cent 
Correct Correct Incorrect of 
Response Responses Responses Responses 
5. The kidneys excrete the 
greatest volume of normal 
body water loss. What is 
the second greatest route 
of normal body water lou"/ 
a. gastric secretions ••.• . 0 0 0 0 
b. normal perspiration .•.• + 18 0 90 
c. intestinal secretions .. 0 0 0 0 
d. intestinal excretions • • 0 0 2 10 
Most of the nurses correctly identified perspiration to be the 
second greatest route of normal body water loss. Ten per cent of the 
respondents incorrectly identified intestinal excretions in answer to 
this question. 
6. Which of the following will provide 
the body with some water? 
a. oxidation of proteins •.•.••... . • 
b. combustion of foods • ..... . • .•... 
c. depletion of sodium •....• ... .. .. 
d. use of parenteral fluids ...•..•. 
No . of 
Correct Correct 
Response Responses 
+ 5 
+ 9 
0 17 
+ 19 
Per Cent of 
Correct 
Responses 
25 
45 
85 
95 
Only 25 per cent of the nurses indicated oxidation of protein 
will provide the body with some water , while 45 per cent indicated that 
combustion of foods would provide the body with some water. Eighty-five 
per cent indicated that the depletion of sodium did not provide the body 
with some water, and 95 per cent stated that the use of parenteral 
fluids did provide the body with some water. Close analysis of these 
responses indicated that a majority of the nurses were not cognizant of 
the basic fact that the metabolism of foodstuff produces heat and water. 
No. of No. of Per Cent 
Correct Correct Incorrect of 
Res~nse Responses Responses Responses 
7. Of the following, which is 
considered the best daily 
measure of body water 
balance? 
•• the record of fluid in-
take and output .....••• 0 0 12 60 
b. the record of sodium 
intake and output •. •.•• 0 0 0 0 
c . variat i ons in body 
weight . ................ + 4 0 20 
d. observation of the 
patient . ............... 0 0 0 0 
Acceptable combination: 
&+C+ 4 0 20 
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Only 20 per cent of the nurses selected the correct single 
choice, variat ion in body weight, as the best daily measure of body 
water balance. Twenty per cent selected the acceptable multiple re-
sponse of variations in body weight and the record of fluid intake and 
out put. Therefore, only 40 per cent of the nurses were considered to 
have answered this item correctly. The remaining 60 per cent identified 
the record of fluid intake and output alone as the best daily measure of 
body water balance . 
8. Which of the following may cause an 
unusual loss of body water? 
a. sodium excretion . . . • .....•... . . . 
b. excessive physical activity . . • •. 
c. ileost omy . . .. .. ........ . ........ 
d. suction of gastric contents .. . .• 
No. of 
Correct Correct 
Response Responses 
+ 18 
0 14 
+ 8 
+ 11 
Per Cent of 
Correct 
Responses 
90 
70 
40 
55 
Sodium excretion was recognized as the cause of an unusual loss 
of body water by 90 per cent of the respondents. Only 40 per cent of 
the nurses indicated that ileost omy would be a cause of unusual loss of 
body water . It was of interest to the writer as she was itemizing the 
response to this question that all of the nurses from the surgical units 
recognized this factor. The majority of nurses from other units did not 
recognize this. Thirty per cent of the nurses identified excessive 
physical activity as a cause of unusual loss of body water. Suction of 
gastric contents was identified as a cause by 45 per cent of the re• 
spondents. 
24 
No. of Per Cent of 
Correct Correct Correct 
Response Responses Responses 
9 . Which of these conditions often 
lead to dehydration? 
a. nausea . ......... . ...... . .... 0 9 45 
b. inadequate nutrition •••.•.•. + 10 50 
c. excessive perspiration • • •... + 11 55 
d. disturbed body fluid 
chemistry . .................. + 16 80 
In answer to this question most of the nurses recognized dis-
turbed body fluid chemistry as a condition leading to dehydration. 
Approximately one half of the respondents identified excessive perspira-
tion and inadequate nutrition to be causative factors. 
No. of 
Correct Correct 
Response Responses 
10. What are the signs of severe 
dehydration? 
a. fatigue . ................ . . . . + 16 
b. weight loss . ....... . ....... + 17 
c. anorexia . .. ......... . . . .... + 16 
d. elevated blood pressure .... 0 17 
Per Cent of 
Correct 
Responses 
80 
85 
80 
85 
Responses to this question indicate that most of the nurses 
recognized the signs of severe dehydration . 
No. of 
Correct Correct 
Response Responses 
11. What are some of the effects of 
dehydration? 
a . mental confusion ..•......•. • .. + 17 
b. increased kidney secretion • . •. 0 17 
c. failure of renal circulation .• + 16 
d. coma_ • •••••••••••••.••••••••••• + 14 
Per Cent of 
Correct 
Responses 
85 
85 
80 
70 
The responses to this question show that most of the nurses 
were aware of the effects of dehydration. 
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12. Upon what does the distribution 
of total body water depend? 
a. circulation of the blood .•••••. 
b. the plasma volume ••...••.•.•••• 
c. movement of interstitial fluid. 
d. permeability of cell membranes. 
No. of 
Correct Correct 
Response Responses 
+ 15 
+ 5 
+ 11 
+ 15 
Per Cent of 
Correct 
Responses 
75 
25 
55 
75 
Seventy-five per cent of the nurses recognized that distribution 
of total body water depends on circulation of the blood and permeability 
of cell membranes. Only 25 per cent recognized the plasma volume and 
55 per cent recognized movement of interstitial fluid as part of the 
mechanism for distribution of total body water. 
13. Fluid imbalance may change the 
volume and pressure of the circu-
lating blood. What are signs of 
decreased blood volume? 
a. weak rapid pulse •.•.• . •...•••.•• 
b. warm moist skin •..•••....••...•. 
c. apprehension ............ . .. . ... . 
d . extreme thirst .•••..•.•.•.....•. 
No. of Per Cent of 
Correct Correct Correct 
Response Responses Responses 
+ 
0 
+ 
+ 
18 
16 
19 
15 
90 
80 
95 
75 
Most nurses recognized the signs of decreased blood volume. 
One-fourth of the respondents did not recognize extreme thirst to be a 
sign of decreased blood volume. 
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No. of Per Cent of 
Correct Correct Correct 
Response Responses Responses 
14. Which of the following are normal 
functions of the kidneys? 
a . continuous excretion of water .• + ll 55 
b . excretion of solutes from the 
body • .•.. . . . •.... .. ..• . ...•... + 18 90 
c . regulation of sodium in the 
extracellular fluid •.••...••.• + 11 55 
d. regulation of sodium in the 
intracellular fluid ••...•• . • . • 0 7 35 
Excretion of solutes from the body was recognized as a function 
of the kidney by 90 per cent of the nurses. Fifty-five per cent selected 
continuous secretion of water and regulation of sodium in the extra-
cellular fluid as normal kidney functions. Thirty-five per cent recog-
nized that regulation of sodium in the intracellular fluid was not a 
normal kidney function. 
15. What is the most important 
function of the kidneys in 
regulating body fluid 
balance? 
a. continuous secretion of 
water . ..... .. . . ........ . 
b . excretion of solutes 
from the body •.• ...• . .. • 
c. regulation of sodium in 
the extracellular fluid. 
d. regulation of sodium in 
the intracelLular fluid. 
Non-acceptable combination: 
C+d+ 
No. of No. of Per Cent 
Correct Correct Incorrect of 
Response Responses Responses Responses 
0 2 10 
0 10 50 
+ 3 15 
0 1 5 
4 20 
Only 15 per cent of the nurses selected the correct single re-
spouse. regulation of sodium in the extracellular fluid. aa the most im-
portent f unction of the kidney• in regulating body fluid balance. 
27 
Twenty per cent of the nurses included regulation of sodium in both the 
intracellular fluid and extracellular fluid. This combination of re-
sponses was not acceptable. One-half of the respondents identified ex-
cretion of solutes from the body as the most important function of the 
kidney, while 15 per cent selected either continuous secretion of water 
or regulation of sodium in the intracellular fluid. A total of eighty-
five per cent of the nurses incorrectly answered this item. 
16. Wbat gland produces the 
antidiuretic hormne? 
a. adrenal . ........ . .... 
b. parotid ...•..•.•.•••. 
c. pituitary .•..••..•... 
d. thyroid •...•..•. . •... 
No response ...•.••..••.. 
Correct 
Response 
0 
0 
+ 
0 
No. of No. of 
Correct Incorrect 
Responses Res~nses 
13 
5 
2 
Per Cent 
of 
Responses 
65 
0 
25 
0 
10 
Sixty-five per cent of the respondents incorrectly attributed 
the production of the antidiuretic hormone to the adrenal gland . Ten 
per cent did not select any response to this question. Only 25 per cent 
correctly identified the pituitary gland as the producer of the anti-
diuretic hormone. 
) 
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No. of 
Correct Correct 
Response Responses 
17. Which would be the best 
rule to follow concerning 
fluids for a patient with 
uremia? 
a. force fluids unless 
edema is present .•••••. 
b. force fluids if urinary 
output is satisfactory. 
c. force fluids if the 
blood urea nitrogen is 
elevated •.... • •..•.•... 
d. force fluids if infec-
0 
+ 
0 
tion is present........ 0 
Acceptable combinations: 
2 a+b+d+; 1 a+b+c+ 
Non-acceptable combinations: 
C+d+ 
10 
3 
No. of Per Cent 
Incorrect of 
Responses Responses 
3 15 
50 
3 15 
0 
15 
1 5 
Fifty per cent of the nurses selected the best single choice of 
the responses, the best rule to follow is to force fluids if urinary 
output is satisfactory. No other single choice was acceptable. How-
ever, 15 per cent of the nurses selected multiple responses that were 
acceptable because they included the desired answer. Sixty-five per 
cent of the nurses responded acceptably to this item. 
18. Edema is preceded by renal 
retention of water. What 
is the underlying cause of 
all edema? 
a. intrinsic renal disease. 
b . circulatory insuffic-
iency . .... . ....... . .... . 
c. capillary damage .•••.•.• 
d. portal venous obstruc-
tion . .................. . 
Acceptable combinations: 
No. of 
Correct Correct 
Response Responses 
0 
+ 
0 
0 
9 
3 a+b+; 3 a+b+d+; 1 a+b+c+ 7 
No. of 
Incorrect 
Responses 
2 
1 
1 
Per Cent 
of 
Responses 
10 
45 
5 
5 
35 
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Forty-five per cent of the nurses correctly identified circu-
latory insufficiency as the underlying cause of all edema. Thirty-five 
per cent selected multiple responses which were acceptable because they 
included the preferred response. Therefore, 80 per cent of the total 
group were credited with giving a correct response. Twenty per cent of 
the nurses were unable to identify correctly the underlying cause of all 
edema. 
No. of Per Cent of 
Correct Correct Correct 
Response Responses Responses 
19. What are signs of fluid retention~ 
a. headache . ............... . ...... + 10 50 
b. dyspnea . .... , •............•. . .. + 10 50 
c . oliguria . .. . ..... . ...... . ...... + 11 55 
d. edeDl8- • •.•••••• • .•.••••.•••.•..• + 19 95 
Edema was selected by 95 per cent of the nurses as a sign of 
fluid retention. However. only SO per cent recognized headache and 
dyspnea as signs of fluid retention, and 55 per cent recognized oliguria 
as evidence of fluid retention. 
No. of 
Correct Correct 
20. In which of the following 
does the sodium ion control 
the osmotic pressure? 
a. intracellular fluid ....• 
b . extracellular fluid •. . •• 
c. interstitial fluid ....•• 
d . none of the above ••••••. 
No response . . .. . ...... . ... . 
Response Responses 
0 
+ 2 
0 
0 
0 
Non-acceptable combinations: 
2 a+b+; 1 a+b+c+; 2 a+C+ 
No. of 
Incorrect 
Responses 
3 
5 
4 
l 
5 
Per Cent 
of 
Responses 
15 
10 
25 
20 
5 
25 
Only 10 per cent selected the best single response that the 
sodium ion controls the osmotic pressure in the extracellular fluid. 
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Twenty-five per cent made multiple responses to answer the question. 
These were not acceptable because they identified both intracellular and 
extracellular fluid as the answers. A total of 90 per cent responded 
incorrectly to this question. 
21. Dryness of the oral mucous mam-
branes stimulates thirst. What 
other factors stimulate thirst? 
a. increased sodium intake . ..••. . 
b. depletion of sodium intake .... 
c. loss of intracellular fluid .•. 
d. loss of extracellular fluid ..• 
No . of 
Correct Correct 
Response Respgnses 
+ 18 
0 17 
+ 8 
+ 9 
Per Cent of 
Correct 
Responses 
90 
85 
40 
45 
The effect of sodium on the thirst mechanism was recognized by 
most nurses. Forty per cent of the nurses selected loss of intracel-
lular fluid and 45 per cent selected loss of extracellular fluid as 
factors that stimulate thirst. This again indicates that the nurses 
were not aware of the underlying mechanisms which regulate water 
balance. 
No. of Per Cent of 
Correct Correct Correct 
Response Responses Responses 
22. What are the clinical signs of 
salt deprivation? 
a. rest lessness •... . ..••...... + ll 55 
b. muscle cramps •....•.•.•..•. + 10 50 
c. convulsions .•••.......•..•• + ll 55 
d. apprehension .• .. .••••..•.. . 0 6 30 
Fifty-five per cent of t he nurses selected restlessness and con-
vulsions as clinical signs of salt deprivation. Just one-half of the 
respondents identified muscle cramps to be a clinical sign. Seventy per 
cent of the nurses incorrectly identified apprehension to be a clinical 
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sign of salt deprivation. 
No. of No. of Per Cent 
Correct Correct Incorrect of 
Response Responses Responses Responses 
23. Which of the following is 
the most important factor 
in maintaining the normal 
water balance? 
a. the circulation of the 
blood . ....... . ........ 0 5 25 
b. the permeability of 
the cell membrane ••.•• 0 6 30 
c. constancy of the 
extracellular fluid ..• + 2 10 
d. constancy of the 
intracellular fluid • •. 0 3 15 
Non-acceptable combinations: 
a+b+; a+b+d+; a-c+d+; b+c+d+ 4 20 
Constancy of the extracellular fluid was correctly identified 
by only 10 per cent of the nurses as the most important factor in main-
taining the normal water balance in the body. Twenty per cent made 
multiple responses to this questio~ but these were non-acceptable be-
cause they included both the constancy of intracellular fluid and extra-
cellular fluid as important factors. Seventy per cent did not select 
the correct single response in answer to this question. 
No. of No. of Per Cent 
Correct Correct Incorrect of 
Response Responses Responses Responses 
24. Of the following, what is 
the best approach to get an 
older patient to drink 
enough fluids7 
a. force fluids each hour 
when awake .•....•...••.. 0 1 5 
b. have the physician tell 
him he must drink •. . .... 0 0 
c. offer his favorite 
beverages or soups . .•••. + 9 45 
d. threaten him with in· 
fusions if he refuses 
to drink ................ 0 0 
Acceptable combination: a+c+ 4 20 
Non-acceptable combination: 
a+b+c+ 6 30 
Forty· five per cent of the nurses correctly indicated the best 
approach to get an older patient to drink enough fluids was to offer his 
favorite beverage or soup . Twenty per cent made the combination, con-
sidered acceptable by the writer, force fluids each hour when awake and 
offer his favorite beverage or soup. Therefore, 65 per cent of the re-
spondents were considered to have answered this question correctly. 
Thirty per cent included having the physician tell him he must drink. 
Five per cent made incorrect single responses to this question. 
25. How would you evaluate the test on body water 
balance and body water imbalance? 
a. too easy . ... . . . ............ . ............. . 
b. too difficult •.•...•.••••• . • . •.••.•.....•• 
c. irrelevant to your responsibilities .•.•.•. 
d. stimulus to review subject ...•..••...••.•• 
Combinations: b+d+ 
c+d+ 
No. of Per Cent of 
Responses Responses 
0 
0 
l 
14 
4 
1 
0 
0 
5 
10 
20 
5 
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In this item, 95 per cent of the nurses referred to the question-
naire as a stimulus to review the subject of water balance and imbalance. 
Only two individuals indicated a negative attitude by answering that the 
contents were irrelevant to their responsibility, although one indicated 
the need for review as well . 
Co!Parison of Responses by Type of Item and Clinical Area 
An analysis of the number of correct responses among the four 
clinical areas represented is divided into two broad categories. The 
categories are normal body water balance and body water imbalance. The 
responses were further arbitrarily divided by the writer as those con-
sidered to be related to the recognition of signs and symptoms of body 
water balance and body water imbalance and those which were dependent 
upon the understanding of the scientific principles underlying body 
water balance and body water imbalance . 
The number and per cent of correct responses related to signs 
and symptoms and to principles underlying body water balance and im-
balance by clinical areas of nurses are presented in Table l. 
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TABLE l 
NUMBER AND PER CENT OF CORRECT RESPONSES RELATED TO BODY WATER BAI..ANCE AND IMBALANCE 
SWWING CLINICAL AREA OF NURSE AND TYPE OF QUESTION 
Categor ies Number of Type of Ques tion Medical Surgi cal Neutologic Psychiatric Questions Servlce Service Service Service 
Recognition of Si gns and 
6 Symptoms o f Water Balance 24 25 22 25 
and Related Nursing Im- 80 .0'1. 83 .33'1. 73 .33t 83 .33'1. 
Water plica tiona 
Balance Under standing of Scien- 41 42 51 38 16 tific Principles Related 51.251. 52 . 50"1 63.751 47 . 50'1. to Body Water Balance 
Recognition of Signs and I 
29 Symptoms of water Imbal- 106 108 96 101 
Water ance and Related Nur sing 73 . 101 74.481 66 . 21,. 69.661 
Impl i cations 
Imbalance Under standing of Sc i en- 48 49 47 44 14 tific Pr i nciples Rela ted 
to Body Water Imbalance 68 .577. 70 .00'7. 67.141 62 . 86'7. 
Recogni t i on o f Si gns and 
35 Sympt oms o f Water Balance 130 133 118 126 Tota l and Imbalance and Re l ated 74 .29'7. 76. 001 67 .43'7. 72. 007. 
water Nurs i ng Implicat i ons 
Balance 
and Unders tanding of Scien-
Imbalance 30 t i f ic Principles Related 89 91 98 82 to Body Water Balance 59 .33'1. 60 .677. 65. 33'7. 54 .67'1. 
and Imbalance 
- - - ·-----~-~~- - -- - - -- -- -
--
- --
~ -- ~ - -- ~----- - - - - - -- -
'-"> 
V1 
The analysis of the contents of Table l shows that nurses who 
participate in the surgical and psychiatric clinical areas achieved the 
highest number and percentage of correct responses which were related to 
recognition of signs and symptoms of body water balance. The majority 
of answers from nurses in all clinical areas were correct in regard to 
knowledge of the signs and symptoms of body water balance. Nurses from 
the neurological division demonstrated the greatest understanding of the 
scientific principles related to body water balance. 
Table 1 clearly indicates that the nurses frequently recognized 
the signs and symptoms of body water balance, but were less cognizant 
of the scientific principles which underly the mechanics of body water 
balance. Table l further indicates t hat the nurses from the surgical 
area had the greatest knowledge of the signs and symptoms of body water 
imbalance. They also possessed the greatest understanding of the under-
lying scientific principles related to body water imbalance. This would 
seem to justify the emphasis in the literature on the treatment and care 
of the postsurgical patient when discussing body water fluids. 
Every professional nurse receives at least the same fundamental 
education that prepares her to meet the nursing needs identified by the 
profession, but it is shown in this study that the surgical nurse, who 
most often participates in the dramatic restoration of body water bal-
ance, evidences more knowledge of this subject than does the nurse in 
other clinical areas. 
However, the writer believes that this study illustrates that 
the nurse often does not understand the scientific principles which are 
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basic to her nursing action. This study demonstrates that a respondent 
can correctly identify signs and symptoms but not the how or why which 
underly her performance. Specific examples will help to illustrate this 
point. 
In response to item #8, asking causes of an unusual loss of body 
water, all surgical nurses selected i leostomy as a condition which leads 
to dehydration, yet in item 13, which refers to replacement of body 
fluids made in terms of solutions lost and then asks for the nursing 
implications, eighty per cent of the surgical nurses selected provision 
of drinking water as a nursing implication. The two individuals who 
selected intestinal excretions as the second greatest route of normal 
body water loss were in the surgical clinical area . All of the surgical 
nurses selec t ed inadequate nutrition as a condition which leads to de-
hydration; yet in item #6, which asked for selection of responses that 
would provide the body with some water, three of the five did not select 
the combustion of foods as a source of some water. 
None of the nurses in the surgical clinical area selected the 
pituitary gland as the gland which produces the antidiuretic hormone. 
None of this consistently high-scoring group recognized that the fluids 
within the body are contained within and outside the cells and that body 
water imbalances are most frequently characterized by changes in the 
extracellular fluid . 
This discrepancy between recognition of science facts and clin-
ical signs found in this study causes the writer to question if special-
ization assures quality nursing care. The writer believes that special-
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ization is a dead end in solving the problem of providing quality nurs-
ing care because it encourages individual inertia which is the result 
of doing familiar tasks well with no thought being given to the reason 
for the act . 
Very interesting internal consistency is found in Table 1. 
Regardless of the amount of knowledge revealed in each clinical area by 
high score and low range , there is a s t ability that cuts across the 
properties of knowledge. It can be seen that in all clinical areas the 
nurses evidenced greater recognition of signs and symptoms than they 
did an understanding of the underlying scientific principles, although 
the difference for the nurses from the neurology unit is practically 
negligible. 
The data found in Table l reflect the nurse's emphasis upon the 
deviation from t he normal rather than on the normal. In all clin~cal 
areas there was a greater understanding of the scientific principles 
underlying body water imbalance than of the principles underlying the 
stat e of body water balance . 
The highest degree of knowledge was in the recognition of signs 
and symptoms of water balance and related nursing implications; followed 
by the recognition of signs and symptoms of water imbalance; understand-
ing the scientific principles related to body water imbalance; and last, 
understanding of scientific principles related to body water balance . 
Because of this consistency within the clinical areas the writer 
questions if this reflection in clinical practice is a contradiction of 
the theoretical trend in nursing education in which the focus is on 
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maintaining health as well as care of the ill and injured. The writer 
questiona if this disparity between education and service is not a chal-
lenge to nursing educators. 
Comparison of Individual Responses 
Since recognition-type items, such as those found in this test, 
offer the opportunity to guess the correct answer, a correction formula 
was used in scoring the test. The correction formula is 
w Score = R - k - 1 
in which R represents the number of right responses, W represents the 
number of wrong responses, and k represents the number of options in 
answering . In scoring true-false items, the correction formula becomes 
R - w. In this type of item, there are only two options of response; 
1 
therefore, k - 1 is equal to l and cancels out. Multiple-choice items 
which were answered by acceptable combination responses were scored as 
correct responses and the non-acceptable responses were scored as wrong 
responses. No additional statistical treatment was employed to evaluate 
the combination responses. Adjusted multiple-choice scores were rounded 
to whole numbers. 
Table 2 gives the number of right and wrong responses made by 
each nurse in both the true-false item8 and the multiple-choice items, 
as well as the adjusted scores for each and the total adjusted score for 
each nurse. Utilizing total scores for comparison presumes that there 
l National League for Nursing, The Construction and Use of 
Teacher-Made Tests, Pamphlet No. 5 (New York: National League for 
Nursing, Inc., Division of Nursing Education, 1957), p . 66. 
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is no significant difference in the average difficulty of the items of 
any one type. This assumption was not tested in this study. 
TABLE 2 
RAW SCORES AND ADJUSTED SCORES 
FOR EACH NURSE 
Nurse True-False Multi2le Choice Adjusted Scores Right Wrong Right Wrong T-F M.C. Total 
l 38 18 4 5 20 2 22 
2 41 15 5 4 26 4 30 
3 35 21 4 5 14 2 16 
4 40 16 5 4 24 4 28 
5 44 12 3 6 32 1 33 
6 42 14 3 6 28 l 29 
7 40 16 4 5 24 2 26 
8 40 16 4 5 24 2 26 
9 44 12 5 4 32 4 36 
10 43 13 4 5 30 2 32 
11 43 13 7 2 30 6 36 
12 38 18 4 5 20 2 22 
l3 34 22 4 5 12 2 14 
14 38 18 3 6 20 1 21 
15 39 17 7 2 22 6 28 
16 48 8 4 5 40 2 42 
17 38 18 5 4 20 4 24 
18 29 27 6 3 2 5 7 
19 35 21 4 5 14 2 16 
20 42 14 4 5 28 2 30 
The range of the adj usted scores is 35. The mean of the ad-
justed scores is 25.9, and the standard deviation is 8.04. 
In order to compare the scores of nurses in the clinical areas, 
the scores will be regrouped and the mean for each clinical area deter-
mined. These data are presented in Table 3 . 
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TABLE 3 
ADJUSTED SCORES OF EACH NURSE: AND THE MEAN, RANGE, AND 
NUMBER OF NURSES SCORING ABOVE THE GENERAL MEAN 
FOR EACH CLINICAL AREA 
Medicine Surgery Neurology Psychiatry Tot al Nurse Score Nurse Score Nurse Score Nurse Score 
l 22 6 29 11 36 16 42 
2 30 7 26 12 22 17 24 
3 16 8 26 13 14 18 7 
4 28 9 36 14 21 19 16 
5 33 10 32 15 28 20 20 
Total 
adjusted 
scores 129 149 121 119 518 
Mean 25.8 29.8 24 . 2 23.8 25 . 9 
Range 17 10 22 35 35 
No . of 
nurses 
scoring 
above the 
mean 3 5 2 1 11 
The general mean of the adjusted test scores is 25. 9 . The nurses 
in surgical service have a mean score of 29.8. This is the only group 
to score above the general mean, although the average for the nurses in 
medical service is just below the general mean . The nurses in psychi-
atric service have the lowest mean score. 
All five nurses in surgical service scored above the general 
mean and three nurses i n medical service scored above the mean, whi le 
only two nurses in neurology and one nurse i n psychiatric service scored 
above the general mean. 
0 
n 
The range of scores for the nurses in psychiatric service is the 
largest and is equal to the range of the total scores since the highest 
and lowest individual scores are found in this group. The nurses in 
surgical service had the smallest range, while the nurses in medical 
service were second highest in terms of homogeneity. 
data: 
Certain rather specific trends appear to be indicated from these 
1. The nurses in surgical service were a high-scoring homogeneous 
group on this test, with all five nurses scoring above the 
general mean . 
2. The nurses in medical service had the second highest average 
score, with three nurses scoring above the general mean. 
Medical service nurses demonstrated the second smallest range 
of scores. 
3 . The nurses in neurological service ranked third in mean score , 
degree of variability, and the number of nurses scoring above 
the general mean. 
4. The psychiatric service nurses ranked lowest wi th the smallest 
group mean and the greatest degree of variabi l ity. Only one 
nurse in this clinical area scored above the general mean. 
In regard to all measures there is a consistent difference among 
the services. This trend is worthy of comment , although one would expect 
some correlation between the rank order of the group means and the number 
of individual nurses in each group scoring above the general mean. It 
seems likely that there is some factor affecting staff knowledge in these 
services which operates so that the nurses in surgical service have the 
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highest level of knowledge and the least variation, followed by medical , 
neurological, and psychiatric in that order. The writer believes that 
the factor which affects staff knowledge is daily contact with patients 
with a potential water imbalance . These findings reinforce the data 
found in Table 1. The surgical nuraea have the greatest knowledge per-
taining to water balance and imbalance. 
No one can reasonably expect two individuals to perform in the 
same manner , yet similar experiences have shown that the surgical nurses 
are the most homogeneous in their knowledge of the subject that was the 
basis of this study. In looking at this one aspect in over-all nursing 
practice, the writer wonders if nursing education is meeting ita re-
sponsibilities to society. The writer suggests that the need in nursing 
is for generalists who are technically skillful in basic nursing art and 
science and who, through a broader concept of nursing, are able to con-
cern themaelves with patients rather than technical apecialized skills. 
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CHAPTER V 
SUMMAllY 
The purpose of this study waa to determine if the professional 
staff nurse revealed an understanding of the fundamental principles 
underlying water balance in the human body. In the literature emphasis 
is placed on the importance of the observations of the nurse in deter-
mining the patient's state of water balance and recognizing water im-
balance. Support waa also found in the literature for the belief that 
intelligent, safe nursing care is based upon the understanding and 
application of scientific principlea. 
II The method selected to collect these data was a questionnaire. 
The sample was comprised of twenty professional staff nurses from one 
general hospital. There were five nurses from each of the following 
clinical areas: medicine, surgery, neurology, and psychiatry. 
FINDINGS 
On the basis of this study the following hypotheses were upheld: 
1. Nurses from different clinical areas differ in the total 
amount of knowledge they have about body water balance and 
imbalance. Surgical nursea had the highest average score, 
followed by medical , neurological, and psychiatric nurses in 
that order. The range of variability was least among surgi-
cal nurses and increased among medical nurses, followed by 
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neurological and then by psychiatric nurses. 
2. Nurses from different clinical areas differ in average scores 
in the following categories: recognition of signs and symp-
toms of body water balance and imbalance and related nursing 
implications; and, understanding of scientific principles re-
lated to body water balance and imbalance. With one excep-
tion, the following rank order was observed in all four 
clinical areas: high score for the clinical group was made 
on the recognition of signs and symptoms of water balance and 
related nursing implication•; followed by the recognition of 
signs and symptoms of water imbalance; understanding the 
scientific principles related to body water imbalance; and 
last, understanding of scientific principles related to body 
water balance. 
Other findings of this study ware that: 
1. A majority of nurses from all clinical areas selected re-
spouses that indicated a knowledge of the signs and symptoms 
of body water balance. 
2. This sample indicated a personal recognition of the need for 
further investigation of the subject of body water balance. 
R!CO*ENDATIONS 
In view of the foregoing findings, the writer makes the follow-
ing recommendations: 
1 . That the in-service education department in health agencies 
use the questionnaire to stimulate the individual nurse's 
~=======#======~~========~ 
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interest in understanding or to reinforce her understanding 
of the underlying scientific principles in various clinical 
subjects. 
2. If the nurse is unable or unwilling to build science informa-
tion for herself, that education divisions provide and en-
courage opportunities for her continued professional growth. 
3 . That an analysis of the professional staff nurse's performance 
be made to determine if there is a direct relationship between 
competent service to patients and the continued professional 
growth of the individual nurse . 
4. That an investigation be carried out to determine if special-
ized clinical practice assures quality nursing care; that is, 
can specialized knowLedge and skills be reinforced as effec-
tively by daily activities as by the understanding and ap-
plication of acientific principles? 
5. That further studies be made to determine if nurses from 
different clinical areas will differ in the total amount of 
knowledge that they have regard.ing the care of patients with 
other nursing problems, for example, prolonged bed rest. 
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APPENDIX A 
APPENDIX A 
INSTRUCTIONS: Please read the following statements and questions care-
fully. Some have only one BEST answer; others have more than one 
correct answer. If you think the answer is correct, place a (+) on the 
line to the right of the answer. If you think the answer is NOT correct , 
write a (0) on the line to the right of the answer. 
Examples: 
The city of Boston is 
a. located in Massachusetts. a . + 
b. nicknamed the "Hub". b . + 
c. medical center of the west. c. 0 
d. medical center of the New England area. d . + 
The city of Boston is 
a. located in Massachusetts. a. + 
b. nicknamed the "Crescent". b. 0 
c. medical center of the west. c. 0 
d . medical center of the New York area . d. 0 
Please answer the following: 
l. Which of the following pertain to ALL professional nurses? 
He or she must be 
a. registered to practice nursing. a. 
b . registered to practice in the state of 
Massachusetts. b. 
c. graduated from a diploma school of nurs ing. c. 
d. alert to changes in patients ' conditions. d. 
2. The physician outlines the plan of fluid therapy which the nurse 
carries out. Which are nursing responsibilities? 
a. recognizing the signs of dehydration. a. 
b. regulating intake over a 24-hour period. b. 
c. maintaining body water balance. o . 
d. recording intake and output. d. 
3. Replacement of lost body fluid is beat made in terms of solutions 
lost . What are the nursing implications? 
a. provision of drinking water. a . 
-b. estimation of electrolytes lost. b. 
c. measurement of all sources of intake. c. 
d. measurement of all sources of output . d . 
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4. Unless specifically restricted, for which of the following complaints 
would the nurse encourage oral fluida? 
a. thirst. a. 
b. constipation. b . 
c. abdominal distention. c. 
d . fever. d. 
5. The kidneys excrete the greatest volume of normal body water lose. 
What is the second greatest route of normal body water lose? 
a. gastric secretions. a. 
b. normal perspiration. b. 
c. intestinal secretions . c. 
d. intestinal excretions. d. 
6. Which of the following will provide the body with some water? 
a. oxidation of proteins . a. 
b. combustion of foods. b . 
c. depletion of sodium. c. 
d. use of parenteral fluids. d. 
7. Of the following, which is considered the best daily measure of 
body water balance? 
a. the record of fluid intake and output. a. 
-b. the record of sodium intake and output . b. 
c. variations in body weight. c. 
d. observation of the patient. d. 
-
8. Which of the following may cause an unusual loss of body water? 
a. sodium excretion. a. 
-b. excessive physical activity. b. 
c. ileostomy. c. 
d. suction of gastric contents. d. 
9 . Which of these conditions often lead to dehydration? 
a. nausea. a. 
b . inadequate nutrition . b. 
c. excessive perspiration. c. 
d . disturbed body fluid chemistry. d. 
10. What are signs of severe dehydration? 
a . fatigue. a. 
b. 
-
b. weight loss. 
c. anorexia. c. 
d. elevated blood pressure . d. 
11. What are some of the effects of dehydration? 
a. mental confusion. a . 
b. increased kidney secretion. b. 
c. failure of renal circulation. c. 
d. coma. d. 
12 . Upon what does the distribution of total body water depend? 
a. circulation of the blood. a. 
b. the plasma volume. b. 
c . movement of interstitial fluid. c. 
d. permeability of cell membranes. d. 
13 . Fluid imbalance may change the volume and pressure of the 
circulating blood. What are signs of decreased blood volume? 
a. weak rapid pulse. a. 
b. warm moist skin. b. 
c. apprehension. c. 
d. extreme thirst . d. 
14. Which of the following are normal functions of the kidneys? 
a. continuous secretion of water. a. 
b. excretion of solutes from the body. b. 
c. regulation of sodium in the extracellular 
fluid. c. 
d. regulation o f sodium in the intracellular 
fluid. d. 
15. What is the most important function of the kidneys in regulating 
body fluid balance? 
a. continuous secretion of water. a. 
b . excretion of solutes from the body. b. 
c . regulation of sodium in the extracellular 
fluid. c. 
d . regulation of sodium in the intracellular 
fluid. d. 
16. What gland produces the antidiuretic hormone? 
a . adrenal. 
b . parotid . 
c. pituitary. 
d. thyroid . 
17. Which would be the best rule to follow concerning f luids 
for a patient with uremia? 
a . 
b. 
c . 
d. 
a. force fluids unless edema is present . a. 
b. force fluids if urinary output is 
satisfactory. b. 
c. force fluids if the blood urea nitrogen 
is elevated. c. 
d . force fluids if infection is present. d. 
18 . Edema is preceded by renal retention of water. What is 
the underlying cause of all edema? 
a. intrinsic renal disease. a. 
b. c irculatory insufficiency. b. 
c. capillary damage. c. 
d. portal venous obstruction. d. 
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19. What are signs of fluid retention? 
a. headache. 
b. dyspnea. 
c. oliguria. 
d. edema. 
20. In which o f the following does the sodium ion control 
the osmotic pressure? 
a . intracellular fluid . 
b . extracellular fluid. 
c . interstit ial fluid . 
d . none of the above . 
21 . Dryness of the oral mucous membranes stimulates thirst. 
What other factors stimulate thirst? 
a. increased sodium intake. 
b. depletion of sodium intake. 
c. loss of intracellular fluid. 
d. loss o f extracellular fluid. 
22 . What are the clinical signs of salt deprivation? 
a. restlessness. 
b. muscle cramps . 
c. convulsions. 
d. apprehension . 
23. Which of the following is the most important factor in 
maintaining the normal water balance? 
a. the circulation of the blood. 
b. the permeability of the cell membrane. 
c . constancy of the extracellular fluid . 
d. constancy of the intracellular fluid. 
24. Of the following what is the best approach to get an 
25. 
older patient to drink enough fluids? 
a . force fluids each hour when awake . 
b. have the physician tell him he must drink. 
c. offer his favorite beverages or soups . 
d. threaten him with infusion if he refuses to 
drink. 
How would you evaluate this test on body water balance 
and body water imbalance? 
a. too easy . 
b. too difficult. 
c. irrelevant to your responsibilities. 
d. stimulus to review subject. 
a. 
b. 
c. 
d. 
a. 
b. 
c. 
d. 
a. 
b. 
c.---
d. 
a. 
b . 
c.---
d.---
a.---b.---
c. 
d. 
a . 
b. 
c. 
d. 
a. 
b. 
c. 
d. 
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